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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform coincidence 
control of cache data between devices in a plurality of 
disk controllers having a cache and to prevent a fault in 
a specific disk controller from propagating to the disk 
controllers even if the fault occurs in the disk controller. 
SOLUTION: A communicating means between the disk 
control devices performs data coincidence control. Upon 
receiving update access from a host, the cache memory 
of a disk controller for controlling at least a data storage 
drive performs data update. A cache area is desirably 
used while being divided between an area for a drive 
controlled by the disk controller and an area for a drive 
controlled by the other disk controllers. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more sets of disk controllers It is disk interface respectively between the 
means of communications between disk controllers, a disk drive, and a disk controller and a disk 
drive. Are the disk controller equipped with the above and the aforementioned disk controller is 
respectively equipped with a cache memory and the control memory which stores the control 
information of this cache memory. The cache memory with which one disk controller which 
received the access demand from a host computer was equipped The data to the disk drive 
connected to the disk controller equipped with this cache memory through the aforementioned 
disk interface, In addition, it is characterized by making as [ hold / the data to the disk drive 
connected to other at least one disk controller through the aforementioned disk interface are 
also accessed, and / through the aforementioned means of communications, / data ]. 
[Claim 2] The disk controller according to claim 1 characterized by holding the cache directory 
which specifies the disk controller which holds the data of an access place on KYASSHI memory, 
and the cache address which stores the data of this access place for every aforementioned 
access unit for every access unit for which it opts uniquely from a disk controller number and 
the disk drive address as control information stored in the control memory section. 
[Claim 3] Two or more sets of disk controllers Means of communications between disk 
controllers. Disk drive. It is disk interface respectively between a disk controller and a disk drive. 
It is the cache memory control method of the disk controller equipped with the above. The disk 
controller which the aforementioned disk controller was respectively equipped with the cache 
memory, and received the access demand from a host computer Process an access demand 
after the exclusive operation of access data, and a completion report to a host is performed. 
Access from a host computer is an updating access demand after that. And when disk 
controllers other than an access receipt disk controller hold these access data to the cache 
memory, after performing coherence control, it is characterized by canceling the exclusion of 
these data. 

[Claim 4] The disk controller which received the updating access demand from the host 
computer is the cache memory control method of the disk controller according to claim 3 
characterized by storing this disk drive in the cache memory of the disk controller which 
connected the updating data received from the host through the means of communications 
between disk controllers through disk interface when it is the updating demand to the drive 
which this updating access place connected to other disk controllers other than this disk 
controller through disk interface. 
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* NOTICES * 



DESCRIPTION OF DRAWINGS 




^™ZVS°Mn - the »Ho, option — n 8 *. 

J . , fto c. rt SH0„, 8 ao - - opd* g — — « 

SSSatLrr*-* „ on. ooHerenoe p r oce S ,n 6 oonce^ , 

— * - —* - - ~ access damand pr ™ 

ElS £r£u - *• ** **» sh °" ins th ' caohe ° f the *" °° n,ro " er 

ESSfltE t^e dia,a„, — **« "* 

sssst rrs. — — « - * *• manaeement method 
sss2rS5^ - ^ b,ock diagram sh °™ ine ** outline of * e d,sk 

SSSSfKfi & - — > °< the data c ° nf '" rata method °' " 

SSSflt rri n c k dia.a. sHowins fte «*. of ft. *K 
concerning this invent.on __ 
[Description of Notations] subsys tem and 2 - ... - a channel and 3 ... 

0 — - a host computer and 1 — ... » °' SK 5 y _ referenC e data and 6 — ... 
°_ contro , nation and_4 - ~ £ « . « control and 1 , - ... - 

updating data and 7 — ... a '°& 
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■ , 11 — — the cache memory 

.• anf i 12 — — a control memory and 10 
channel-control sect.on and 1 2 - _ joint 

section and 1 4 - ... ~ a d.sk control sect.cn and 



[Translation done.] 



2003/06/10 

http://www4.ipdl.jpo.go.jp/cgi-bin/tranweb.cgi.ejje 



a9>H*»ww < JP > 



(12) 



& # & * 



( A ) (iimmhhw*"** 

$f8§2002-123479 
(P2002-123479A) 
(43)tt@SB W^^BGO^^ 



(51)lnta' 
G0 6F 13/10 
3/06 



12/08 



mm** 

340 
301 
3 04 
511 
5 3 1 



F I 

GO 6F 



13/10 
3/06 



f-tt-r(##) 

340B 5B0O5 



12/08 



30 IS 
3 04B 
51 1Z 
53 IB 
(£ 21 S) 



5B0 14 
5B0 6 5 
5B0 8 3 



(21) ttHS## 

(22) UKB 



ftH2000-316257(P2000-316257) 
¥(£12^10817 B (2000. 10. 17) 



(71) USA 000005108 



6#» 



(72)3B<JJ# «« 

jfOicl&H^***'*"* * 

«a;^«:BAS^3t , f* sf ^ frt 

(74)ttSA 100068504 




0 i 




" 1 1 — » I y — ' 1 1 i z 




(2) 



S^t"%'J 



2002-12347 9 



(3) 



bfc 5V Mm****" wo*-7x-^ 

;^^ Yy -> a ^*uo«««*t^ ***** 

2. ii. 7lSl20^fn*»K:E*^^^««* 



2 0 0 2- 1 2 3 4 7.9 



* i .3 KB*©** * x * 

[0 0 0 2] - n-n:^ X 

©5*< ***** W>*** H 1 7 K*T. 
[0 0 0 3] 2 ' 

*ooo4]^x^>*-^ **<\ D K 

KC10 t*»*0 H *-f * 1 7 ™ 
C10itW»^17B. H ^«iiL 

M ^Fl6 C tt.7H^. SCSI/, 

«?«**«« i 5 *6««w. 5 «- 

[0 0 0 61 DKC10H ** + = Z**Zt ± T 



(4) 



»H 2002-123479 



00 0-9 92 8 1i:58S^W5. 

lltZlttx. *************** 
[0 0 10] SS^DKC^ISt^W^^ 

cm*******™- ^cpwjb^-w 
-*-»isiii*«*-e»*- - nl *- 

[0 0 12]^. f<*******Z2!S; t l 

>bfcS ^t, i©DK C fcPWW»C»b"C»» b& 
* * U Kffi© jE*»^*ft D K C h ? f ^ 

5. 



*x h*&©7*-t*K**** 1 '"^ i * 

[0 0 161 ^h3>Ka-^b«S7n^ 

Ta>i;^c«5»u STnxr-^7 



(5) 



#K2 002-123479 



1 «y y a ^ t U $#I l/Tir- 
j^S7J-bX8*SS«l/tT^ x*«HBSBrt©** 

Xft<£ F 9*f 7 SfflHrT ST** X * $fJWSB<7)*-v y v 
^**V\z&nznx^fc^M&&* F 7 K 

[0 0 19] *vy>3.««^**^*^^ 
JfrT*F5<:/fc**lU S&fc, T>fXW^>Xf 

[0 0 2 0] ^ X?B«8II-i^fc*V 7 

[0 0 2 1] ^i-r/a^^U^MSm 7£"feX 
[0 0 2 2] 7 ^ t X ® Ifcf X ^ »gfi:g 

[0 0 2 3] x^X^W^B^ffix.^^ir^ v^H 

[0024] ^y^X7\kft<z>&&X'r x^SdSPSfi^ 
[0025] T r ^x^Sij^^mr^^^f^©^> 

[0 0 2 6] x-<X£ffifflgfift£«*fc*** 



iS0^v^tM7^irX5fe^lSax^ *4?#«fil— <£>x 

sx^x^^7^irx-r^>fi6<o^ i ^^;i/^^ffl'r^^x 

[0 0 2 7] 

a^RHBtoS^X^HSBfc^^TRWJ"*. HI 
tt, ^W^ftfeS^ X^*«WKBCD«S**"r^n 

n^>o *^JS«Ttt, T^X^f^yXfAlM^ 
OTKCIOWDMU ftDKClOlt &DKC 

1 0l:*fflOf^X?«»ISiB/U2 0^bT> ffi 
©DKCKl»«LfcF9<^l Tfcfcttbfcftttx--* 

4&#JR* JE«f-e**4:C5^«f«3j«»*. EAT, »W 

[0 0 2 8] 0 1 ^^bfcx-r X^lt^vXT-A 1 «U 
*t<H «»^DKC10t, F9-*f 71 7**6*1 

Xnd©#DKC 1 Q <D&* (Dffi&\*m— ~C&*o 
DKC10H *€r<tt, ?ir*^©««l*fT5^ir* 

4, DKC^SOWIfSS^^TSSOW^^USPl 2, 
[0 0 2 9] 0211 BlIlfeWiBm^^'J 1 2K» 

-7;i,3 i ^giMflr-^^aM^o 

[0 0 3 0] £*f> v z/a.'SWT—Zffr 3 1 

TfiBTT*. ^tr>aflf-^3ilt 5 s * l/* 
FiJ««t=^^y'>3.7Fl/X««S«»bT0^. * 

ftO^^^dWtiWi F ^< 77 F l/**J#"&. 



(6) 



^HjtfOOWH*. tODKCCtt^^ 

DKCO^rr>^DKCl^t 

[00 3 2] *C»W«W^« ViT »^ 
[0 0 3 31 SUMMIT «WWI8*JiV»*t ; II 

'[0 0 34] *«t«rtt. «W^*>J»1 *« 



2002-1 23479 



[0 0 3 6] »»C H3*»^T*a©»**"«"' 
^KT^tXTSSitSSSSta w^7i) . 



(7) 



Set*' «^5).«dMrett.**r* 

yi) . B9 -3r*IM»UT W *iW)DKCO^ 

1<H ,«tlB«t!W. ■" ett *" =I '!^nS 
i^>Hi:U-C«tobT**. DKC 



2 0 0 2- 1 2 3 4 7 9 



c^-a ^..«?^i;r^ 



7I »« ar^io) com. »aw^ 4k4 

"[0 0 4 1] B9tt. DKC " B " C5S "^ ,D *I!^i 



(8) 



002-123479 



IT-. SDKCKtMWSH^-f^O^-^T?**^ 

5 ft © D K C © * * y -> a *» t T 38 5 s - * * **MM" 

[0 0 4 2] 01 OS, iJ-F3V>FafB»©*ao 
-«**-r«nenr**. D K C IHTfftlJ 

i'37>P*6, ;^>F£7?irX5fc7Fl/X£l$?#r 

1) . 7^-feX*7HUXtt. ttWMMPBy-^** 
SJifSilfC. 7**Xff#*©^ ******* 

g^-^KD^-f h'J AN!***"*"* 51 7i7 

t x ^ v „ -> 3. \ztm % nr n s ^ *i 

V -> a. * * 'J bT V> * fJ£ b Ur7^ 

3) . 7n^©F5-f^»«t*DKCO^y 
•>aCfl»bTV»*Wtt. M7f -feX$fe<DF 

5 -f 7 £ &Sft"f 3 D K C © * -v-y -> J. C2* b X 3 Wf- 
9*®m% (XT77-4) . 3C>C. 
■V^Kte^S (Xt->7"5) . — ^T7^3 

^6ti«t*5. K2*7#-& Wf7^7) ©S. 
^©X7-y^4CjttJ. 
[0 0 4 3] 01 lSffl^T, *i"r>i^'J 

1 3 ©f S b ^<l&©— 011 Co ^TiftB^-T 

*vy->i* ; e'Jg&l 3©SiS&£> 

^tiC^-Sibfcii^^Citt®* 1 *^. 

^ ^— ^©-s^TSM^fiik- &«V" j &> ^t >'->3- 

[0 0 4 4] **tfi«Ttt. IDKCfflr-^MW 



S. tot, iSDKClT-^W^S-Iftt^ 

[0 0 4 5] il2SfflV^T. *r yv-i^U 

851 3©ffS*tt©a*bV^©— «K:-PV»TRWf 
a. +t7-/i«Wl 3 *' ffiDK 

DKCfflf-^Mt^^V7->aiSl 3 2 <h 
[0 04 6] *CB1 5.'B16*«WT. x^X^fffl 

1 2Ct&^TS$iriStfSrofl!l©-« , i**bfc7n-y 
i70T-$.S. **fc«Ttt. «W*«tbT, +t7-> 

SSfUi-?^!* 5 **' 7nxai?T-^ 
3 311 iif^Xi'if. x-fX^J 

pJgB#^^tC7^-feXlHl^2r^"t". ^JS^JT-te, 
U-H@*» 7< hB*C»»fr«»bTV»*. 7ft 

At, ffi«HIHI&7? -feXTSISC. »*)-&T, 
(»3©SDKC07f tXD^f-^3 3*««rt5u 

tT*x h©7f -txiettfcBSres*. 

^0. 1. 3^&7# -feXSftTfcO. ^ir*JH*»& 
©7^-feXttx^ X^«WS«M^^ 2 0 

[0047] ft*w&7^ ■tT.mm^mwwmm 

tt±<Oi!li^ny7A^Rt57ftXllftIii* 

s©5aa©»n0-rfes. **SEP>JTtt. dkca©^ 

a -fe-9-±© ll^n y 7 A* s *?tT ^ ^ ^ ZMfe? * 
*t. DKC^©^ffiffl^D't'y-i®^S :fD ^^ A ^* 
ffbTfcAV^. 7*-t:M*ttB**iW** ^ Ti:it0 
^S3«C*fT» *XhA^©tiit'S£^' !: * 

fT-r*«fc3fc-rntfAv». sfafaasi 

ffl7nxn^f-7";i/3 3A^. #^©^^X^$llfP 

gfi©iia7 ; ^xi'^©7f txt^v^. ^v^;i-# 
^#©7i7-feXlHl»S-i4aib. ft^#ffl7?-bX0 

(xf7 7-i) . ^c. am. tM£bfc7 

i?-feXlHim©5^- T^-tXHR****©^**^* 1 * 
*«jgc±o. |Srax^xi'^ro7f-fex^S^iS ( ,^ 



(9) 



<&m 2002-123479 



«. 7?*XIhI»*<S;M>xY*^£S&8x^X£«I^ 
— DKCEg^tlT^SOT-, mSx-fXiT'COSffiB 

x^£ ! &^©$>£xY*;i'te. Mf^^^^Ml/t 
3) . DKCCMflffl^tt, Sfctt. 

&(,>©-?. ift^tifBlr-f X^tfB— ©DKC 

4T©ilT-fX* K"3V»T»»)j8bff5!lfC, xV 
7 ? -feX $ 7 9 ± X b ft D K C BlSIf 4 X ? ^ 

[0 0 4 8] 

aft^KfcrfrbT^x hi^«7i't^S*SS«^ft 

^ w x ^ ummmun-^m^^ x ? mmmm^mm b 
t g+ ^ y -> a. * ^ u (Dfrmmm & t&tfj-r * «w * * 'J 

->3.mj-e. ©#**>* pJfigtft 9. tttt 

[0049] sec if-f^^ansts. x^x^ 
mmmmmzmz-ft** v ->3.*=eu *wwr*fc»© 

x^e»-EKft€ B I^T^-fexmfi:«fc, Ti7-feX^ 

^ ^^gg L/ * Y -y v 3. * * U -h tC## bT ^ -5 X 

t, ^y^-fex^cox-^*^"?"^*^^^^- 7 ^ 1 ^ 

bfc©X, +t"r>a^t'JO :]t_ V >X fflfflA* 

[0 0 5 0] jhxhn^tfi-^^eroT^-txH** 
S^bfe-rf X^SjfPSBij. MS^iBodi-Tv-irXx 
-*©JIM&4fi8£fT^, *-©&. 7i?tXi*SIH 
*Xh^O^T*ftSfTofc«fc. ^xh3>tf^-^ 
d^W7^-feX^M9iT^-feXS*-C«)0. ^f>C 7 

&7?irXx-*£*Y*y ^3J::#J$bTV>S*S&tt. 
=Jk-l/>X$W£tT^c?£('. i£x-*©i#te£«l$ 



[0 0 5 1] *X h3>t!3-^A i e>MST75'-feXS* 
£§«bfcxw X^fflfflSEBtt, KMSrT^-feXJfe^K 
x-f X ? SHI? gB£W©te©xV X £ $iJSSB b 

^^Bffl©®M^S5y>bT*X hfr<=>§fgbfcMSrx 

T"b> fi!l©xVX?fWgB©x-*«DXh1-&;:<t 

[0 0 5 2] 3t-l/^MI*Stt. ffi©x^X^»J 
flpgfi©* Y ?» U C«#bTV>5x-* 

©&M#S£#«^*&X-*>. nt-U>X*>JW"It8i: 

[0 0 5 3] giJ©3t-U>XWffll7jatbT 
ftU<7)7 ; ^X5'$iJffll^fi©+Y-y>i^ : & , Jir#^L 

a ^tijfflk -y h^*t|6j±b. ft*. 
[0 0 5 4] «b3>Ha-yA^M7i'tXl* 
S£*bfcxVX4'MWS«tt* 7^-feXft© 

x-^©^ 1/^ h U 5#iLT7^tXf-3'* J 7 
^xg^g^bfcxVX^SiWgBrtro+Y-yv^ 

yyiflf-^T-f U# hU£#H5bT7?-fcX 
5f_^ ^7 * -tr X 5fc© H 5K 7**8151" * 5** * * * 
ffl£B©* -v -y -> a * * 'J C«» 3 ftX t»S A^JST 

+ Y <y •> 3. y^ * U * # b T K x - ^ * T 9 -fc X S * * 

§®ifcf^xya»irt | »*t-y>a/ ; e | J t*x 

hn>t!3.-^fre^TS. -75. K7?-feXfc©F5 
-f7*^imr-( x^*flS?SB©*Y -y i/a^t'J C 

tr7?-fex5fc© h ?-f ^saarrsy-Y x^^iw^fi© 

^•yv^y^'J i:K7^-feX^*^bfcx^X^ 
iii!lS9SBf*9©*Y i'io.ilt'J t*Xh3>t!a-?t: 
(E2f4J:5i:L-fc. Lt* { ^T, 7^-feX»**S« 

bfcxw x5'S'j®iSfijy.^©xi' x^$ijfp^ec*^b 

etc. ^7^-tx-r-^^. tt'rya^t'JC^ 



(10) 



[0 0 5 6] ^"t* 

^!; W h 3 >^-fcBau * 

[0 0 5 7] **v*a**U*. T******^ 

[0 0 5 9] ^^f««« M **irrrsf2i 

®ZTm^ ******* *>™** 
[oo6i] 



2002-123479 



[0 0 6 2] 5 s -f^f*W»«« K ** fc * ir ' ! ' 3/ t 

Mil ^rJ^^aPt^^ 
[ 02 ] nm***?************** 

[0 3] *f8WC«*»^#®-«*^* nHT * 
n [ B If*^r^,n t -U>^*^^^ 

[@io] ;M8Wic*«#»7***«* ,HI ' D "* 

[011] *5!i«5f^^^ r;:/a 
[012] **iBC**9 f >r^i'*«««®** , ' :/a 

:/D >y ^7 ^1 CO <iii CO — - #J^$>£° 



(11) 



[015] *»WC«*5^**«***®***'' Ct " 
[016] fcSBSHC**^*^**"® 7 " - "* 11 " 

urn 7i sawcffsa*®?--'**"* 8 *®** 

[lis] ***C«*«©^**« W »°«* 
[fr^CQiafl] 

[01] 



2002-123479 



2 . . 3- • -WW**. 4 - ' 

B n . . .^*;HWfl». 1 2 • • 

,/ is • • .**y^/=EU«. 14 • • -x^X 

p 17 . . . F?-f^. 2 0 • • •r^?H«St 

[02] 
El 2 



m»fti 




stare 






0|ll2 3 






0 


0 


DDDD 


a 


_ 


0 


i 


DDI 





rw 




0 


0 


i 


0 


1 


2 



**** 








1 


0 


0 


0 


1 


1 


1 


1 



(12) 



&Wi2 002-123479 



[03] 
3 



[0 5] 

HI 5 



Sf3T> KJSHff 



— * < 



/ * <v 



NO 



YES 




isisr k I/XT'-** \no 



YES 



i * 



(" HHfl ) 



a\5-fiDKC<7> * * v -> j. * 



YES 



[06] 

6 



C MS ) 



7\ 



NO 



YES 



XL 



f&DKCO* * -y -> a t ESiT 5 



(13) 



2002-123479 



[04] 

3 A 



1 8] 



1 8 





6, 37> Kfc 
KBH> 




r 







NO 



YES 



(xf-v>^I) 



J YES 



SAN-SW 



.13 



• • • 



(14) 



#P§2 002-123479 



[0 71 



(U- K3^>Ki8tSS) 



-A 



t r 



/□^>KSflDKC^\ 



NO. 



YES 




B1^ 



YES 
M 



4L 



__|VES ( 



(15) 



#HB 2002-123479 



[08] 



8 



C aft ) 



x d-, 

*> e> * y ->i^»I 

S&SfcT K U X * * * a 



[01 0] 

m 1 o 



I 



NO 




TV 74 



I 



(16) 



#12002-123479 



[091 

9 




<gSDKC!7>x<f 



— | YES ^f7^3 



[01 3] 

1 3 



i ^ 



1 



7\ 



NO 



YES 



[01 5] 
0.15 




(17) ftffl 2002-123479 

[011] 
H 1 1 

10:x-f X?f*!Hfflte§0 
1 3: tfr/itV) 

|~6Tkgff--»o 
fT#Bar-»o 1 



20 



asepsis 



10: 

MMi 



(18) 



[HI 2] 

m 1 2 



10: ^-f z?%m&mo 



131:4tr>i«W 



5: #iir-* i 



132: 5P»^tr>j«'JS8 



6: SEKT-J0 



5: MBT-JO 



20 



• •• 



10: 



^16: K5-f 7 IF 



(19) 



#H 2002-123479 



II 4] 
1 4 




(20) 



2002-123479 



[016] 

m 1 6 



( ma ) 



7> -b^0»*M;« 




YES 




^ + * ;u * ffiffl T S J: ? Kifci* 



V 



no 



(21) 



&m2 002-123479 



1 7] 



1 7 




(si) int. ci. 7 mnmn 

G0 6F 12/08 5 5 7 

13/00 3 0 1 



F I 

G0 6F 12/08 
13/00 



r-73-K (##) 



5 5 7 
3 0 1 P 



F^-A(##) 5B005 JJ01 KK14 MM12 PPll PP21 
WWII 

5B014 EA04 EB05 FB07 

5B065 BA01 CA07 CAll CC08 CE12 

EA18 EA25 EA31 
5B083 AA08 BB01 CC04 CD13 DD08 

EE08 EF11 GG04 



